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Fig. 1 Graph of discrete data stream
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Fig. 2 Schematic of forecasting method based on on-line segmentation algorithm of discrete data stream
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Fig. 3 Graph of the sample data of customer flows in a gas station
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Tabel 1 Comparison of forecasting results
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Fig. 6 The true and predicted customer flow curves
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Tabel 2 Data fitting results of different trend extraction algorithms

R ABHFE T4 R U BT DP iy H R LT SWAB Ay HR B 1k
MAE 3.762 51 3.908 71 3. 838 465
MSE 28. 864 4 31.534 4 30. 461 4
1B 11 16 18
®3 ETFTARBBRNEENTANLER
Tabel 3 Forecasting results based on different trend extraction algorithms
MAE F MCS MSE T MCS
BRAEEE MAE MSE Ri/s
4604 p {6 K50 AY p {8
FEF AW I R SRR 0 T i | 2. 998 9 1.0 17. 610 2 1.0 17.113 4
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HT SWAB BRI 2 A T 7 vk 3.006 6 0.3333 17.873 1 0.0 16.715 8
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Tabel 4 Results of the trend extraction
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Tabel 5 Forecasting results of different forecasting models at segmentation points
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Fig. 7 Graph of sensitivity analysis results of n
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Tabel 6 Comparison of forecasting results
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Forecasting method based on segmentation algorithm of discrete data stream

SUN Li-jun, LI Fang-fang™ , HU Xiang-pei
School of Economics and Management, Dalian University of Technology, Dalian 116024, China

Abstract: Discrete data stream has the characteristics of high uncertainty, changeable evolution trend and
multi-extremum , which makes it difficult to achieve accurate and real-time forecasting. Therefore, a new fore-
casting method based on the on-line segmentation algorithm of discrete data stream is proposed. The proposed
method combines the short-term trend extraction and on-line adaptive detection of segmentation points. Before
forecasting, the short-term trend is obtained based on the nonparametric regression model and the improved
trend extraction algorithm, then the short-term trend of the forecasted day is mined and analyzed for later on-
line forecasting. In the on-line forecasting stage, the adaptive detection of segmentation points based on hypoth-
esis testing is applied to the on-line data stream, which can solve the problem of determining segmentation
points. The forecasting model at the segmentation point is then modified based on the short-term trends, which
reduces the dependence of the forecasting model on the buffered data. Finally, numerical results illustrate the
validity and feasibility of the proposed method.

Key words: discrete data stream forecasting; on-line data stream segmentation; nonparametric regression

trend extraction



